Introduction: Pediatric hypertension has been recognized as an important health issue over the past years. In children though the etiology of hypertension is predominantly secondary, the prevalence of primary hypertension has been increasing at an alarming rate, particularly in adolescents and older children.
In children though the etiology of hypertension is predominantly secondary, the prevalence of primary hypertension has been increasing at an alarming rate particularly in adolescents and older children. This is partially because of the increasing prevalence of pediatric obesity, change in dietary habits to increased intake of high calorie, high-salt foods, decreased physical activity and increasing stress. Elevated blood pressure (BP) at a young age is a predictor of BP elevation later in life.
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EpIdEmIology
About two to three decades ago, pediatric hypertension was found in only 0.3 to 1.2% of children, 4, 5 but it is now seen in 3.2 to 4.5% of all children and in up to 30% of overweight children. [6] [7] [8] The number of children with prehypertension also has increased from 7.7 to 15.7%.
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A few studies in India have reported the prevalence of hypertension in childhood and/or adolescence ranging from 1.53 to 10.58%.
dEfINITIoN ANd ClASSIfICATIoN
The National High Blood Pressure Education Program (NHBPEP) Working Group established guidelines for the definition of normal and elevated BP in children in 1987 11 and these were updated in 2004. 3 In children, the definition is based upon the normal distribution of BP in healthy children, unlike in adults which is primarily defined by clinical outcome data (i.e. risk of cardiovascular disease and mortality) from large trials of antihypertensive therapy. 3, 11, 12 The classification of BP is more accurate when the values are adjusted for height as well as age and gender to avoid misclassifying children at the extremes of normal growth.
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As per the NHBPEP guidelines, hypertension in children and adolescents is defined as average of sys tolic BP (SBP) and/or diastolic BP (DBP) that is > 95th percentile for gender, age and height on > 3 occasions. The high BP reading should be obtained at three or more separate office visits about 1 week apart. A patient with BP levels > 95th percentile in a physician's office or clinic, who is normotensive outside a clinical setting, has 'white-coat hypertension.' Ambulatory BP monitoring (ABPM) is usually required to make this diagnosis. The fourth report provides criteria for staging the severity of hypertension in children and adolescents in stage 1 hypertension HTNJ and stage 2 hypertension, which can be used clinically to guide evaluation and management (Table 1) . 3 It is recommended that children > 3 years old should have their BP measured at least once during every healthcare visit. Younger children should have their BP measured in special circumstances like history of prematurity, congenital heart disease, known renal disease or urologic malformations, malignancy, solidorgan transplant, other systemic illnesses and drugs known to be associated with elevated BP. 
mETHod of RECoRdINg Bp
The preferred method of BP measurement is by auscultatory method, using appropriate sized cuffs. The width of inflatable bladder should be at least 40% of the arm circumference at a point midway between the olecranon and the acromion and its length 80 to 100% of the circumference of the arm. Bladder width-to-length ratio should be at least 1:2. The first Korotkoff sound should be taken as systolic BP and the disappearance of sound is taken as diastolic BP. The reference standards to be used for children between 1 and 17 years of age are published charts by the fourth task force, which depends on gender, age and height. 3 The systolic and diastolic norms depend on the height percentile. For children below 1 year, the data provided by the second task force is used.
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Ambulatory BP monitoring is done using a portable device worn by the patient to record BP over a specific period. It enables one to measure the mean daily BP over 24 hours, including degree of nocturnal dipping and nondipping patterns. It is now been increasingly recognized as being indispensable to the diagnosis and management of hypertension, in children of 5 years or older. 3, 14, 15 
CAuSES of CHIldHood HypERTENSIoN
The causes of elevated BP are multiple and the various causes of BP elevation in children according to age group are given in Table 2 .
EVAluATIoN
A careful history and physical examination can provide clues to detect secondary causes of hypertension or make a diagnosis of essential hypertension. Most cases of high BP are detected during routine physical examinations. Mild to moderate hypertension is most commonly asymptomatic but may be associated with subtle changes in behavior or school performance or child may have other medical problems like obesity, high blood lipids and/or diabetes mellitus. With consistent or severe elevations of BP, they may have symptoms of frequent headaches, dizziness, changes in vision or may present with emergencies like seizures and encephalopathy. In infants, behavioral cues, such as increased irritability or head rubbing/banging may be noted and patients with severe hypertension can present with symptoms of congestive heart failure, such as irritability, respiratory distress, feeding difficulties and failure to thrive. Some of the important history and physical examination findings are given in Box 1. All hypertensive children should undergo the initial laboratory and radiologic investigations as given in Box 2.
3, 16 The most common indication of end-organ damage in hypertensive children is left ventricular hypertrophy (LVH). In pediatric population, LVH is diagnosed by left ventricular mass (LVM), measured by echocardiography and indexed to height (LVMI) to correct for body size. A conservative cut-off point of LVMI is 51 gm/m 2 , which is >99th percentile for children and adolescents and is associated with increased morbidity in adults with hypertension.
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TREATmENT STRATEgIES
The goal of treatment is to reduce BP to a level below the 90th percentile and prevent development of targetorgan damage. There are two therapeutic options used to manage primary hypertension in children, namely lifestyle modification and pharmacological therapies.
Children with prehypertension or asymptomatic, stage 1 primary hypertension who do not have evidence of end-organ damage or diabetes, should be 'prescribed' lifestyle modifications and be re-evaluated in 6 months. Then if there is still persistent hypertension an antihypertensive medication should be started. Similarly, any child with symptomatic hypertension, stage 2 hypertension, secondary hypertension, diabetes or evidence of end organ damage should be started on an antihypertensive medication. Even if the child is on antihypertensive medication nonpharmacologic lifestyle interventions should continue to be emphasized at each visit, particularly in overweight or obese children.
lIfESTylE modIfICATIoN
Weight reduction is the primary therapy for obesityrelated hypertension. Regular physical activity and restriction of sedentary activity will improve efforts at weight management and may prevent an excess increase in BP over time and a reduced risk of hypertension 16 to 50 years later. 19 Since most children view their guardians or siblings as role models, it is often beneficial to apply lifestyle modification to the entire household (familybased intervention). This may increase the likelihood of adherence. Some of the nonpharmacological interventions are given in Box 3.
pHARmACologIC THERApIES
Children who have symptomatic essential hypertension, secondary hypertension, diabetes-associated hypertension, evidence of target-organ damage (LVH) or failed nonpharmacologic intervention require pharmacologic therapy. 3 The goal for antihypertensive treatment in Table 3 . 20 ACE inhibitors and ARBs should be avoided in patients with renal artery stenosis and females of childbearing age as they are highly teratogenic. The choice of medication in children depends on the etiology of hypertension, anticipated benefits and the potential adverse effects. 21 If hypertension is primary, the initial drug of choice should be an ACE-I, an ARB or a CCB. They are most common antihypertensive medications prescribed currently across all pediatric ages. These drugs are available in once-a-day dosage and have fewer side effects, both features reflecting positively on adherence. The use of an ACEI or ARB is favored in patients with diabetes and microalbuminuria or proteinuric renal disease because of their renoprotective effect. Calcium channel blocker is a good option in patients with diabetes or metabolic syndrome as they improve insulin sensitivity. Calcium channel blockers or b-blockers are frequently used in children with migraine headaches. Diuretics are often used as second-line drugs and in combination with others. Diuretics and b-blockers should be avoided in athletes. If monotherapy fails to correct BP within 2 weeks, despite adherence and use of the maximal amount of the drug, a diuretic or a second drug from another class can be added. A final step is to use a potent vasodilator like minoxidil or a centrally acting agent like clonidine. Often, combination therapy with a diuretic or from a different antihypertensive class is needed to achieve effective control of BP. Treatment of severe hypertension, especially when associated with encephalopathy or congestive heart failure (CHF), requires hospital admission.
INTERVENTIoNS foR SECoNdARy HypERTENSIoN
Many centers use angioplasty as first-line treatment for renovascular hypertension in children and use surgery as second-line treatment when angioplasty has failed or when it is not technically feasible. Surgery should be considered as possible first-line treatment, however, if there is stenosis >10 mm or multiple stenosed large vessels, or if mid aortic stenosis (MAS) is present in association with severe widespread disease, including bilateral renal artery stenosis (Figs 1A to D). Of note, in children who have significant intrarenal disease, seemingly successful treatment of main-artery stenoses may fail to improve the BP.
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The other treatment modalities for resistant renal hypertension due to end stage renal disease include surgical nephrectomy, medical nephrectomy, radiofrequency ablation of renal nerve supply in patients with nonfunctioning kidneys. Now renal artery coil embolization for sustained hypertension (Case 1, Figs 2A and B) is possible. [23] [24] [25] In the past few decades nonsurgical catheter-based interventions have become attractive alternative to control secondary hypertension in some subset of patients, e.g. COA (Case 2), aortoarteritis 26 ( Figs 3A to D) , renal artery stenosis, etc.
Case 1
A 4 years old male child presented with excessive sweating and generalized weakness of 20 days duration. On examination, the pulse rate was 98/minute, regular, • Cessation of smoking *Can start with recommending no added salt, with the ultimate goal of achieving the current recommendation of 1.2 gm/day total for 4 to 8-year-old and 1.5 gm/day total for children 9 years of age and older 
